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Description 



The nvention ».,„ the held of immunology. More specifically, it relates to controllino leuim™,- 
extravasafcon ,nto particular sites in the body by using antibodies which interfere Z te tan^T , 
s leukocyte or lymphocyte adhesion to endothelial cells. Unct,on of 

Most mature lymphocytes continuously circulate between the various lymphoid oraan* an n »u 
tissues of the body, traveling via the lymph and bloodstream. These lymphocyTes a e 2SZ rZ * 
because they move from the bloodstream into lymphoid organs then tc the collecting Jf 1, , rec,rculate 
and eventually back to the bloodstream where they reenter the eye. Tmho^T.^ 9 '^P^Hcs. 
,o function of lymphocyte ctess and stage of differential ^ ^ 

culatory cycle, and thus finds itself in a new lymphoid organ or tissue rouX ever iS datf th TT 
shuffling allows the full repertoire of lymphocyte specifiers to be available for X^ ^SS^SS^t 

^ y T Zn^r y a,so fac,,itates - ce "- ce " j — s » - ~ ^sxrs 

ized endothelial cells in lymphoid organs and sites of Sflammation ^^T^rSS^SS 

and then m.grating through the vessel wall into the surrounding tissues Outeiite i £ «L 

migration occurs through the postcapillary venules in lymph noLTan^Ts J^ and exirl" K 

» s tes of chronic inflammation. These vessels are characterized by dLXC^ c ty 

thus are referred to as "high endothelial venules." or HEV. The interaction of lymphocytes ^h HEV iS 0 1 
central .mportance in controlling lymphocyte traffic and has been studied ^211 £ \ 
model, first developed by Stamper and Woodruff (1976) J Exp Med ,S 828 833 i„ ^ h" 
lymphocytes recognize and bind to HEV in frozen sections of murine or f^in ^L wh, = n D v,ab,e 

* (1985, Bjood 66:577-582) ,ymph nodes or mucosa. tZ^^VSZ tcT^C^T 
Microbiol Immunol 1 28:85-122) : The in vitro binding of lymphocyte popu.Sons to HEV in f'ozL^iS 
capacity to adhere to HEV under physiologic conditions SeV^l" (197^ 

example MEL-14. a rat monoclonal antibody that selectively blocks mou'se 7XZe \^no Z 
peripheral lymph node HEV. appears to define lymphocyte surface receptors r StoEwIl ? 

Ch,n et al. [(1986) J Immunol 136:2556-2561] describe a rat monoclonal antibody. B HoSanTo kD ri; 

35 lymphocyte surface molecule involved in lymphocyte binding to mucosal but not lymo node Sfv 
Jakanen et al. [(1986) Eur J Immunol 16:1195-1202] describe a rat monoclonal antSodT HerZl i 
defines 85-95 ki.oda.ton (kD, human .ymphocyte surface g.ycoproteins. aSTdirSlfoc^ Znh^ 
ending to .ymph node HEV. They showed further ( J Cel. Biol in press but unpSheS £a Z £™ 
class of molecules defined by Hermes-1 included m embers inv olved in cont SZ^ ?^ 

<o cel. interaction and lymphocyte homing to mucosa, lymphoid (appendix Peyert J 
synovia, tissues in rheumatoid arthritis and Lyme disease aSs. Hermes- de nes ^ted £S"S 
glycoproteins on cells capable of binding to lymph node, mucosal, and synovial hSTSeS 4 the 
monoclonal antibody against mouse lymphocyte homing receptors for lymph node H^V cross-reacts with 
human lymphocyte Hermes-1 85-95 kD antigen, and specifically blocks human i ml,!l !^ 

« lymph node HEV but not mucosal or synovial HEV. Monoctonal ^^^ntib^ HermTsS w'" 9 * 

epitope on the Hermes-1 antigen, specifical.y blocks human C^y^S 

Payer's patch) lymphoid HEV. Finally, a po.yc.ona. antiserum against Z HermesT^in^ L ' 
jymphocyte binding to all known HEV classes: lymph node, mucosal, synovia Tend Z'LZ^EC ^r 
Top Ml crobiol Immunol, supra). Thus, lymphocytes use a family of closely re ated Le^ ^ lf ^7" 

50 from the blood into different lymphoid organs and tissues of the body P t0 ex,ravasate 

In addition to the lymphocyte recognition systems described for Ivmoh node hpv an w m 
Jalkanen et al.. [(1986, Science 233 :556-578] have demonstrated that here is a dis«n« class o^tneTai 
cells that control lymphocyte traffic into inflamed joint tissue In this studv he ll,^ a , endothelial 
MEL-14 would also inhibit lymphocyte binding to synovL. tissue sLl fhe ' nveSt ' 9ators P red,c ^d that 

ss more closely resembles that of nonmucosaTa opposed T^sa^rZIT^ ^TflT 
inhibit both mouse and human lymphocyte binding to synoviaT^V The^ k, 7 L EL " 4 ^ l ° 
lymphocyte-endothelia, eel, recogUn -hanism 9 ^^^ - 
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It has been recently shown that this family of molecules, defined by MEL-14 in the mouse and Hermes- 
1 and Hermes-3 in the human, is expressed not only by lymphocytes, but also by neutrophils monocytes 
eosinophils, large granular lymphocytes, natural killer cells, and other leukocytes: afl of these leukocytes 
stain intensely with MEL-14 in the mouse and with Hermes-1 in the human. The neutrophil MEL-14 antigen 
s is similar to the MEL-14-defined lymphocyte homing receptor, migrating in SDS-PAGE with an apparent 
molecular weight of roughly 100 kD (within the range of molecular weights exhibited by the MEL-14 antigen 
on mouse lymphoid cell lines), and displaying an acidic pi of 4.2. identical to that of the lymphocyte 
ant.gen. Furthermore, it has been shown that neutrophils and monocytes use these molecules to interact 
with tissue-specific endothelial cell determinants (Lewinsohn et al. (1987) J Immunol 138: 4313-4321) thus 

■io not only, lymphocytes, but neutrophils, monocytes and probably all leukocytes e7Sptoy~related or identical 
surface recognition elements for tissue-specific endothelial cell determinants. This family of receptors is 
central in permitting access of all leukocytes to tissues and organs from the blood. 

It has also been determined that antibodies against these leukocyte receptors inhibit leukocyte 
interactions with tissue-specific endothelial cells not only in vitro, but also in vivo. For example MEL-14 

>s inhibits the entry of both lymphocytes (Gallatin et al., supra) and neutrophils~(Lewinsohn et al supra) into 
peripheral lymph nodes or sites of inflammation. 

Inflammatory reactions are a common cause of tissue pathology in human and animal disease This is 
particularly clear in the autoimmune diseases, in which human and animal immune systems respond 
inappropriately to one or more organs or tissue elements of the body. However, inflammatory responses 

20 also cause clinical problems in many other diseases. Normal inflammatory and immune responses while 
important in providing protection from exogenous infectious insults, often have deleterious pathologic 
effects. As an example, immune responses to tuberculosis and leprosy often result in tissue damage worse 
than that induced directly by the responsible bacterial agents. Secondary effects of inflammation or immune 
responses, such as immune complex deposition, vasculitis, and local allergic phenomena, such as diarrhea 

25 in gluten enteropathy or bronchospasm in asthmatic allergies, can also be clinically important or even life 
threatening. Immune responses and inflammation are also life threatening to organ transplant patients- the 
normal host immune response to the transplanted organ is the most common cause of transplant failure' 

The ability to control inflammatory and immune processes is thus central to the therapy of a wide 
spectrum of diseases. General immunosuppressive agents acting to suppress or regulate the immune 

30 system throughout the body (e.g.. corticosteroids, aspirin) are widely employed in this context and illustrate 
the importance of the immunosuppressive approach in clinical patient care.. With the exception of topical 
therapy for external inflammatory diseases (e.g.. in the skin) these agents are given parenterally and 
therefore cause suppression of desirable immune responses in organs or tissues not involved in the disease 
process being targeted. Therefore, and particularly in the context of inflammatory or autoimmune diseases 

as clinically manifested by selective organ or tissue pathology, it would be preferable to have a means of 
suppressing immune responses in a more selective, tissue-specific manner. 

The tissue-specific endothelial cell ligands and synoviai-specific leukocyte glycoprotein of the present 
invention are centrally positioned to control the inflammatory process in tissues by regulating the access of 
diverse inflammatory cells. The ability to manipulate the leukocyte and endothelial cell molecules involved - 

40 e.g., to block their function with monoclonal antibodies - offers novel approaches to clinical problems of 
local destructive immune and inflammatory reactions. 

The present invention provides an antibody capable of inhibiting the binding of leukocytes to endothelial 
cells which binds tissue-specific endothelial cell surface antigen having a molecular weight of 58 000-69 000 
daltons in reduced form as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS- 

The antibodies of the invention have recognition for tissue-specific endothelial cell surface antigens and ' 
are capable of inhibiting the binding of leukocytes to endothelial cells, thereby inhibiting lymphocyte 
extravasation via such endothelial cells in vivo. These antibodies recognise endothelial cell surface antigens 
denved from d.fferent.ated tissues of the body including peripheral lymph nodes, mucosal lymphoid and 
so synovium tissues and in one specific aspect, differentiated tissue comprising mucosal lymphoid tissue or 
peripheral lymph node tissue. 

The antibodies of the invention may be monoclonal or polyclonal and may. for example inhibit the 
binding to endothelial cell surfaces of leukocytes selected from the group consisting of lymphocytes 
monocytes, and neutrophils. " 



55 



The invention further provides a continuous cell line capable of producing a monoclonal antibody of the 
present invention, which cell line consists essentially of a fused cell hybrid of: 

(a) a cell that produces said antibody; and 

(b) a myeloma cell that produces homogenous immunoglobulin in the hybrid. 
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Another aspect of the invention discloses a purified endothelial cell surface protein which has: 

(a) a molecular weight of 58.000-69.000 daltons in reduced form as determined by sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE); and 

(b) expresses a tissue-specific antigenic determinant capable of blocking lymphocyte homing in vivo 
5 upon forming a complex with the antibodies of the invention. 

Yet another aspect of the invention is the use of the antibodies of the invention for the manufacture of a 
composition useful for treating an individual to control a disease associated with leukocyte extravasation 

The practice of the present invention will employ, unless otherwise indicated, conventional techniques 
of molecular biology, microbiology, recombinant DNA, and immunology, which are within the skill of the art 
io Such techniques are explained fully in the literature. See. e.g., Maniatis, Fritsch and Sambrook Molecular 
Cloning: A Laboratory Manual (1982); Animal Cell Culture (R'.K. Freshney. ed. 1986); Immobilized Cells and 
En *y mes < IRL Press ' 1986 >; B - Perbal. A Practical Guide to Molecular Cloning (1984); and Handbook of 
Experimental immunology. Volumes MV (D.M. Weir and C.C. Blackwell, eds.. 1986, Black well Scientific 
Publications). 



is 



In describing the present invention, the following terminology will be used in accordance with the 
definitions set forth below. 

"Antibody" refers to a member of a family of glycosylated proteins called immunoglobulins, which can 
specifically combine with an antigen. The term is intended to include all classes of immunoglobulins (IgG 
IgM. IgA, IgD. or IgE) and antigen binding fragments (e.g., Fab. F(ab'fe.< Fab\ Fv) as well as whole 
20 immunoglobulins. 

"Antigen" refers to a protein or synthetic peptide compound which will produce antibody formation 
without chemical modification. As used herein, the term refers to an endothelial cell surface molecule or a 
synovial-specific leukocyte glycoprotein. More particularly, the term refers to the 58.000-69.000 dalton (58- 
69 kD) endothelial cell surface protein. 
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Derivative" is intended to include any modification of the native or reduced 58-69 kD protein that 
retains the antibody binding or functional leukocyte binding activity of the native 58-69 kD protein. The term 
is intended to include, without limitation, fragments, oligomers or complexes of the protein, polypeptides or 
fusion proteins made by recombinant DNA techniques whose amino acid sequences are in whole or part 
identical or substantially identical (e.g., differ in a manner that does not affect antibody binding adversely) to 
those of either the 58-69 kD protein, or any active fragment thereof, or that have different substituents (e g 
lack of glycosylation, altered glycosylation), and conjugates of the proteins or such fragments, oligomers' 
polypeptides and fusion proteins and carrier proteins. 

"Functional equivalent" means an antibody that recognizes the same antigens as antibody MECA-367 
or MECA-79, respectively, and blocks leukocyte-endothelial cell interactions. It is intended to include 
antibodies of murine or other origin of the same or different immunoglobulin class, and antigen bindina 
fragments of MECA-367, MECA-79, and other such antibodies. 

"Homing receptor" means a leukocyte surface molecule involved in recognizing tissue-specific en- 
dothelial cell determinants in lymph nodes, mucosal organs, synovial or other tissues, and whose presence 
is required for leukocyte entry into these tissues from the blood. 

"Leukocytes" are white blood cells which include, but are not limited to. granulocytes monocytes and 
lymphocytes. " 1 

According to one aspect of the invention, antibodies are provided which identify and isolate tissue- 
specific endothelial cell surface molecules involved in the extravasation and homing of lymphocytes and 
other leukocytes into particular organs or tissues of the body, or into tissue sites representing particular 
states of tissue (e.g.. inflammation). These antibodies identify endothelial cell surface molecules mediating 
recognition of migrating lymphocytes and other leukocytes. Moreover, the antibodies described herein 
discriminate between endothelial cells in different organs, tissues, or tissue states of the body Such organ- 
specific interactions define endothelial cell determinants of HEV in peripheral lymph nodes (e g cervical 
axillary, brachial, inguinal, popliteal), in mucosa-associated lymphoid tissues (e.g., Peyer's patches appen- 
50 dix). in inflamed synovium, as well as define other tissue-specific endothelial cell determinants believed to 
exist in other organs including lung, brain, liver, kidney, ovaries, uterus, pancreas, heart skin or oarticular 
skin sites, eyes, etc. ' 

In another embodiment of the invention, antibodies are provided which identify leukocyte cell surface 
molecules mediating recognition of synovial HEV. 
55 Following the methodology described herein, a wide variety of antibodies which recognize and 
functionally interfere with cell surface molecules involved in the extravasation and homing of Ivmohocvtes 
and other leukocytes to HEV can be constructed. ipnocyies 
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The general procedure for making monoclonal antibodies by hybridoma teehnnm™ i. 
Monoclonal antibodies directed against endothelial cell surface L«^r7™ te ^ oo{ °^ ,s we » known, 
secreting hybridomas by such procedures as hose ^dZ^^SSJ^JlT ^ 
356:497: and Levy and DN.ey (,978,. Proc Natl Aca Sci S 75 42^1^^ (19?5) ' ^ 
s fusing myeloma cells and Ivmohocvt es h» , ^».«zii. Briefly, these processes involve 

lines that may be ^TJ^SZ^IZ^JL^^ "T*; P °' ye,hy,ene V^oma ce.l 

P 3x63Ag8.653. The lymphocytes.^ NS-1. and 

immunized with crude stroma, iwp^VfS^SSiS 2? 7 "J 

node stroma, synovial stroma, or stroma of any other lymphoid or inflam^'„«,!if f J 9-> Vmph 

ro cells from such tissues, or from mice or rats immonT^H !I « . ? SSUe) ' W,,h ,so,ated en ^othelial 
Hermes-, or Hermes-3 antSy cSmn the ^ZaeTL^T* 0 *** PU " fied on a 

other homing receptors,. The fused ce.ls or Z^ l^Tn TJZZTaT, ^ % 
hypoxanthine. aminopterin. and thymidine (HAT The L !T1 P 1 Utnent med ' Um contai ™9 
production of the desired antibody and positive ells Ire sorted andTnJ k L nCUbat '° n - aSS3yed for 

rs production of hybridomas. supernatant are s"!^ ^ ^ 

seeking antibodies defining antigenic determinants expressed Ch^SSSTli a tissu^T St0, ° 9y ' 
on vessels involved in leukocyte traffic fe c, fl ntiK«wiJl • 'y m P n °cytes in a tissue-specific manner 
other sites,; 2, in a functional !n vitro ^TSS^^Z^t T I™ ,ntenSe ' y ^ HEV * 
tissue-specific vessels: and 3, taariSil models bTte^no^S-* 6 ,n,eractions with Posilive 

M inhibit organ-specific lymphocyte or teukocvS ^Z^Zn^T^ ( mtravenOUS,y in ' ec,ed ^dy to 
clones may be harvested and purified by SltSSlT" " ^ amib ° dieS e * PreSSed by ,he 

host. An allogeneic monoclonal antibody * o^s e^^^ T ^ 

the same animal species as the host. Hybrid monoclone, antiboSes cnSZ^^SZT °" 

^x^^:^^z^z as described ^ mW-is^ts 

^TWdepTnding upon ^^Z^Z ZZZZZZST*"*- *~ "^^^ 

The endothelial ceil surface molecules described herein pr* hoii^w^ ^ 
ca„y and structurally related endothelial ce„ -S^nS^ST^LTZ'"" * ^ ° f anti ^ 
lymphocytes. As described in the Background Art. .ymphocyte ^oon^on 2 inn ™ 0 ?T On of mi 9 ra,in ° 
tissues involves a family of closely related bu, func tteS ^J^^f?*^ Ce " S ,n dif,erent 
95 kD defined by Hermes-,) that interact with a comp emS Z K, ^,1^'^ (th6 9P85 ' 
endothelia. cel. position markers or ligands of the SZT^jTSj 58 69 kD ! ' ^r^'" 0 
MECA-367,-89. and MECA-79 antigens represent L mucosa, an d Zpne^ "vmnh ° f "J** ^ 
Thus, this immunologic approach to defining tissue-specific endo^TS^rfacr prOt0types >- 
other sources of endothelial cells has a corollary in studies concerned with 1 iIS- * C * PreSem 
surface molecules. Identification of additional famil r SS^T n , ,so,at,on of '^phocyte cell 
glycoproteins, such as tissue-specific en^n^n^^Z in ZZ^l.T^ 
straightforward based on the disdosure and methods o, the preseni Mention 

The ability to inhibit immune system functions is known to be theraoeuticaiiv „«f, i • . .• 
such as allergies, autoimmune disease inCuding rheumatoid ^S^ m£*J ,reat ' n ? d ' SeaSeS 
certain types of kidney diseases, inflammatory Tung diseZesZTa^J^ erythematosis ' 
hypersensitivity pneumonitis, certain types of endocrinotogTca diseases S^gSSTT fibf ° SiS "* 
d,abe,es. and certain types of cardiac disease such as rheumatic fevef .^^c 356 * ^ 
therapeutically useful in preventing the harmful immune Vejec«on- reTpons T which SU » Pr « SS,on J also 
transplantation or in transplantation of bone marrow cells used to ? . S W ' th ° r9a " 

anemias. According to the invention, tissue-specific ZZlZlsLZ a lVsZ T^l °L aP ' aS ' iC 
of diseases are provided. Some of these diseases are listed belo^.n Tabte , ^ ° ,her tyP6S 
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Table 1: Examples of Diseases or Immunological Disorders 

Autoim mune and Related Disord ers 

Systemic Lupus Erythematosus 

Rheumatoid Arthritis 
Lyme Disease Arthritis 
Polyarteritis Nodosa 
Polymyositis and Dermatomyositis 

Progressive Systemic Sclerosis ( Diffuse i~ 

Glomerulonephritis ™i» (Ditfuse Scleroderma) 

Myasthenia Gravis 
Sjogren's Syndrome 

Hashimoto's Disease and Graves' Disease 
Diabetes 



Uviiti^ Selerosis and Elated Demyelinating Diseases 
20 Pemphigus and Pemphigoid 

Cirrhosis and Other Diseases of the Liver 
Ulcerative Colitis 1 er 

Myocarditis 
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Local Manifestations of Dr ug Reactions (dermatitis., etc. » 
ao ^^titfn-Associated or Allergic Rea c tion Patterns ~* 

Atopic Dermatitis and Infantile Eczema 
Contact Dermatitis 
Psoriasis 
Lichen planus 



35 



40 



50 



55 



Allergic Enteropathies 

The Atopic Diseases 
Allergic Rhinitis 
Bronchial Asthma 



Transplant Rejection (heart, kidney, lung, liver 
pancreatic islet cell, others) * u er ' 

45 Ag£ntr n5itiVlty ° r Destructive Sesg onses to Infectious 

^UnTf^S; 1 DiSe " eS (e ' 9 - C « dlac ""testations of 



Others 



Another aspect of the invention is the targeting of therapeutic or diagnostic reaaents / rari; „ t „ • 
agents capable of inducing vascular permeability to enhance access of soluble M<Z IT (rad,0,ox ' n s. re- 
re-agents to surrounding tissues or neoplasms, or radiologic ^^^S^S^ macromo.ecular 
reagents, to specific tissues or organs Reagents are coSenl S e d So "f^}™** 
antibodies to tissue-specific endothelial cell ligands or mofecules and i f 3 ^M qu es. to 

a.ong the vasculature in the target organ or tissue. SuohTarge^g a.fo ws ZTto^ZT 0 "* ? '° Ca ' i2e 
diagnosis of vascular abnormalities or to the evaluation of th vascuC 2a «o o, f 9 9 a . Ppr0aches to ,he 
since tissue-specific endothe.ia, cef, ligands ma y be ^'5SST5 SS^^S* 
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metastatic cells (for instance, mammary gland tissue induces mucosal endothelial ligands locally, and 
metastatic breast carcinoma might therefore induce mucosa-specific endothelial molecules as well) imaging 
reagents injected intravenously might readily identify sites of metastatic breast carcinoma. This approach to 
» imaging of neoplasms, based on changes in the surface of endothelial cells in the local vasculature, avoids 

s the problem of delivery of macromolecules to extravascular sites. The invention also permits localized 
targeted delivery of therapeutic agents to selective tissues or organs. 

All inflammatory and immune responses in tissues require absolutely the presence of leukocytes at the 
site(s) of inflammation. The leukocytes include lymphocytes and their progeny, monocytes, neutrophils, 
eosinophils, basophils, natural killer cells, and or mast cells. All such leukocytes originate in the bone 

10 marrow, travel through the blood, and only enter tissue sites where they can contribute to immune 
responses by interacting with and migrating between blood vessel endothelial cells. The ability to prevent 
leukocyte extravasation into particular organs or tissues therefore provides an effective but tissue-selective 
immunosuppressive therapy. The present invention permits the targeted inhibition of lymphocyte and 
leukocyte entry into mucosal lymphoid and inflammatory tissues, into lymph nodes, into synovium and skin, 

75 and by extension into other discrete organs such as brain, heart, kidney, lung and liver. The invention 
therefore provides a preferable mode of immunosuppressive therapy for localized diseases in which 
inflammatory or immune reactions contribute to pathology. 

The antibodies of the present invention are preferably administered to individuals, preferably mammals, 
in a manner that will maximize the likelihood of the antibody reaching the targeted lymphocyte or 

20 endothelial cell, binding to it. and thereby blocking the binding of circulating lymphocytes. This in turn will 
inhibit or divert lymphocyte traffic through particular sites and thus control certain neoplastic or dysfunc- 
tional lymphoid diseases, such as those identified in Table 1 . 

The dose for individuals of different species and for different diseases is determined by measuring the 
effect of the antibody on the lessening of those parameters which are indicative of the disease being 

25 treated. Being proteins, the antibodies will normally be administered parenterally, preferably intravenously. 
In a mouse model for local inflammatory disease (e.g.. intestinal hypersensitivity response), a dose of 
MECA-367 antibody of 0.5-2 mg/host/week for 2 weeks would be sufficient to reduce inflammation of the 
disease. In a proposed caprine model for inflammatory arthritis, a dose of antibody of 100 mg/host/week for 
1 week is sufficient to reduce inflammation of the disease. The dose of the antibody may have to be 

30 repeated periodically depending on the particular disease. Moreover, the effects of many autoimmune 
diseases are considered irreversible, e.g.. the collagenization in sarcoidosis, or the terminal effects of 
prolonged rheumatoid arthritis. Thus, treatment of the susceptible individual will be prior to terminal 
manifestation of the disease, and possibly prior to the onset of the disease. It will also be applicable to 
acute attacks of inflammation. Whether or not a disease is fully manifested may be determined by 

35 monitoring clinical symptoms, as well as the presence of specific antibodies associated with the autoim- 
mune disease. 

When administered parenterally the antibodies will be formulated in an injectable dosage form (solution, 
suspension, emulsion) in association with a pharmaceutical^ acceptable parenteral vehicle Such vehicles 
are inherently nontoxic and nontherapeutic. Examples of such vehicles are water, saline, Ringer's solution, 

40 dextrose solution, and Hanks* solution. Nonaqueous vehicles such as fixed oils and ethyl oleate may also be 
used. The vehicle may contain minor amounts of additives such as substances that enhance isotonicity and 
chemicaf stability, e.g.. buffers and preservatives. The antibody is preferably formulated in purified form 
substantially free of aggregates and other proteins at concentrations of about 1 to 50 mg/ml. 

For arthritis, local administration may be particularly effective, using means of subcutaneous implant, 

45 staples or slow release formulation implanted directly proximal the target. Slow-release forms can be 
formulated in polymers, such as Hydron (Langer, R. t et a! (1976) Nature 263:797-799) or Eivax 40P 
(Dupont) (Murray, J.B., et al. (1983) In Vitro 19:743-747). Other sustained-release systems have been 
suggested by Hsieh, D.S.T., et al. (1983) J Pharm Sci 72:17-22). Suitable pharmaceutical vehicles and their 
formulations are described in "Remington's Pharmaceutical Sciences" by E.W. Martin which is incorporated 

so herein by reference. 

The following examples further illustrate the invention. 

Examples 

55 Example 1 

Antigen source : From functional studies of fymphocyte-endotheliai cell interactions in vivo and in vitro, it 
has been shown that lymph node HEV are specialized in their expression of functiona?l7~defined tissue- 
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specific ligands for lymphocyte homing receptors Furthermore th « ucv, • 

known ,o bind both lymph node-speciSc and "mucosal HEV^Jr u mesente ^ lymph nodes are 
antibodies against peripheral lymph ^ode-specifTc and LS^I? ""^ ThUS " in order «° Produce 

-^^^ ^Tn^ - - pooled in £ 

lymphocytes. The resulting cell suspension was then nlJ^ tK t 9 ' 3SS mic roscope slides to release 

,o oreoaa? ** " hiCh ^ * on op F^nS ^ ^ 8» 

»o preparations were treated for 10 minutes with HBSS roLv n -„ h W8re co » e cted. These stroma 

"ashed and again passed through nitex The ^L7 *n s rem ^ C °* ,a 9 enase -< (5 mCe 
suspended in HBSS; and used for immunization * rema ' nm9 ° n the ««ex were collected 

Immunization orotnmi.,- For the fusion which tad m fh. M . 
three intraperitoneal (TpJ priming doses of (ynSn no^e ^r*™ of MECA -*>. a Wistar rat received 
>* Precipitated aluminum potassium sulfate (ad^aSl^a STatioTnT, miCe ^ ecti P"> ™*ed S 
fons were given two to three weeks apart, and 17 days after Jnel S V °' Ume 1 mL These immunize- 

w.th stromal cells (from 10 mice) in HBSS * ' " pnm,n 9 dose - rat was boosted i p 

ce,,str«h^ MECA-79. approximately Uu > spleen 

• the day following eel, transfer, i^llo^Ti?^.^^ t0 3 MS2 5"S 

stroma (from s mice/injection) mixed with precirttated 2!m£ 1 T ^ immu r,ized with lymph node 
second immunization, the rat was boosted Ij^SS^SJS^T * ^ ° ne ^er Ts 

Hybridoma production- Three (MECA-89 S^lT^llSTS 0 " ^ 10 miCe) in "BSS. 

■ ge-269), at a lymphocyte to myeloma ratio of two to onT and ?Lt5 3 (Scn ? ,man et 1978. Nature 
chromatography grade (EM Science. West Germany) Hvbr^ L ^ 9 '"'Wytane 9'ycol 400oT5ii 

'^111^^ was carried out as follows: 

the-presence of mon- oc.ona, antibodies ri ^^^^ J'Sf? "T™"** W6re S — d *» 
.nnammatory sites. Lymphoid and in some Lm \S£!SS^ ' ymphoid tissues and 

OCT compound (Lab-Tek Products) and frozen on Z 17^2 uT th ^ embedded Tissue Tek 
fixed by 2 to 10 minute immersion in cold acetone ani a.lfwi, T ! ^ SeCtions were cut and 
w,th 50-100 ul of hybridoma supernatant incubaSd ,n In . ° dry " Tne seclion s were covered 
in HBSS. Slides were then incubated for 1 0 minutes at room f ****** * immersion * * Ses 
dilution of second-stage antibody. FITC-conTuga ted ao71«T?Tl C ° P "' n jarS «"«ni"8 aTS 
normal mouse serum. Slides were washed In HbIs and L * ^ * HBSS ^"^9 5% 
Supematants containing antibodies reactive with high endot^nr ,^ by ,luores <*n<* microscopy 
Peyer^s patches, were selected for cloning by <!miting ZZ VWH "" Ce " S in nodes and/orTn 

Additional .mmunohistoiogic stamina was carried ITk '• 
frozen sections (6-12 um J CK) of vX^h^^UJ^T^ ^"^ Acetonelfixed 
punf.ed monoclonal antibody in phosphate buLed saline (Pai?* ,!SSUeS were '"Abated with 

horseradish peroxidase coniugated rabbit M^tt&O^LZT"- a " d treated ««• « solution of 
norm al mouse serum and pBS ^ hofs S^^-^SST- Denmark = ™« at 1:40). 5 o/ 0 

followmg exposure to a solution of diaminobenzfdine ^ and H?o \Tr, an « b0dy was de '^ted 

.ncubabor . ,n 0.5% copper sulfate in saline. Sections were hltNcL^ ° Stai " in9 was enhan ced by 

Hybndomas producing antibodies that stained HEV^n T Z^ST"^ nema ^y«n- 
l-m.t,ng d.lut.on. and stable clones were frozen in liou d ni,™ , " Se,ect,ve ma nner were subcloned by 
and MECA-367. specific for HEV in ^uco^^J^^^f- ^se included MECA-89 
lymph node HEV and recognizes Peyer's patch HeJ on weakly or 25 *' *** prefe ^tia„y stains 

Ahquots of the subcloned hybridomas were adJZ V Cally ' 
Eng.and Nuclear, and grown in bulk for JrZ t 7Z Z'Z ?!?T T HB101 »™ free 

medium ^New 

resulting culture supernatant were precipitated b addition oTaZZ ^^obin in the 

SDS-PAGE analysis. «*rmineo by protein measurement (OD Jeo ) and 

i 
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and HEV has been previously described (Butcher, et al.. J Immunol , supra and Jalkanen and Butcher, 
Blood, supra), but was slightly modified in this investigation to allow assessment of the blocking activity 
of MECA-89, MECA-367, and MECA-79. Briefly, the antibodies defining the HEV of mucosal or peripheral 
lymphoid tissues were preincubated on 12 urn thick, freshly cut, unfixed frozen sections of lymph nodes 
or Peyer's patches for 30 minutes at 7*0. Controls included an isotype-matched monoclonal antibody 
and medium alone. Antibodies were used at a concentration of 100 ug rhl, and 100 ul were applied to 
each section. Following this preincubation, the medium was removed from both experimental and control 
sections, and the lymphocyte-HEV binding assay was conducted. For the binding assay, mouse 
mesenteric node lymphocytes or selected lymphoid lines or lymphomas in RPMI 1640 containing 20 mM 
HEPES and 5% newborn or fetal calf serum were studied. 

a. Standard assay conditions : One hundred ul of a suspension of lymphocytes at 3 x 10 7 per ml in 
cell suspension medium (RPMI containing 25 mM/L HEPES, pH 7.3, and 5.0% fetal calf serum) were 
incubated on 12 urn fresh-frozen sections of human lymph nodes, mucosal lymphoid appendix, or 
synovium in a wax pen circle (Martex, Tech Pen, Scientific Products, McGraw Park, III) 1.8 cm in 
internal diameter. Synovial tissue was from therapeutic synovectomies from patients with inflammatory 
arthritis (e.g., rheumatoid or Lyme disease arthritis). Clumps were removed from the sample popula- 
tions prior to assay by passing the cell suspension through monofilament nylon mesh (Sullivans, San 
Francisco, CA.). The sections were rotated on a Tekpro-t (American Scientific Products. Sunnyvale, 
CA) shaker at 60-70 rpm for 30 minutes at 7'C (3/4" radius of rotation, horizontal motion). It is 
important to begin agitation prior to addition of sample cells. After incubation, the medium was 
removed by gently rapping the edge of the slide against an absorbent towel. Slides were then placed 
on edge in 1% glutaraldehyde (diluted from 49% stock, MCB, Manufacturing Chemists. Cincinnati, 
Ohio) in cold PBS and left overnight to fix adherent lymphocytes to the section. 

b. identification and counting of HEV-adherent lymphocytes : After incubation and fixation, nonadherent 
lymphocytes were rinsed off with a gentle . stream of PBS, and the sections were examined with a 16x 
objective by darkfield illumination under PBS. Under these conditions, HEVs can be clearly distin- 
guished from surrounding paracortex by a distinct dark line (the basement membrane) that delineates 
their characteristic round to elongated shape. Adherent lymphocytes appear as distinct bright circles 
lying above the plane of the tissue section. The number of lymphocytes bound to each HEV was 
recorded. For most experiments, six sections per sample were coded and counted single-blind. Areas 
with heavy nonspecific binding were not counted. 

c. Data treatment: The mean number of cells bound to the individually scored HEVs and the standard 
error of the mean were calculated for each sample. 

As shown in Table 2, MECA-79 inhibits the binding of lymphocytes to peripheral lymph node HEV 
by 95%, without effecting binding to HEV in the gut-associated Peyer's patches. Conversely. MECA-367 
inhibits binding to Peyer's patch HEV by 90%. without influencing adherence to lymph node HEV. 
Control antibodies as well as MECA-89 were without significant effect. MECA-79 and -367 also block 
(with the same specificity) the binding of transformed lymphoid cell lines. Thus MECA-79 and MECA-367 
inhibit tissue-specific lymphocyte endothelial cell interactions required for extravasation from the blood 
into peripheral lymph nodes or into mucosal Peyer's patches, respectively. 
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Table 2 



Organ-Specific Inhii 


Dition of Lymphocyte-HEV Binding by Monoclonal Antibodies MECA-367 and 1 

MECA-79 


Tissue 


Antibody Treatment 


Cells. HEV^ t SE) 


_ Binding as % of control 


Peyer's patches 


Medium Control 
MECA-367 
MECA-89 
lgG2a Control 
MECA-79 
IgM control 


1.1410.06 

0.11 +0.04 

1.0010.17 

1.0U0.12 

1.09i0.16 

1.1810.17 


/1 nnv 
( lUU; 

10; 

88 
89 
96 

104 


Peripheral lymph nodes 


Medium Control 
MECA-367 
MECA-89 
lgG2a control 
MECA-79 

IgM control J 


14.5H.4 

15.9H.4 

16.3H.6 

14.0H.7 

0.77 + 0.2 

13.8H.5 


(100) ~™ 
110 
112 
92 
5- 
95 


P < 0.001 vs. other treatments " 





Antibodies capable of blocking lymphocyte HEV interaction in »h» •„ •. 
subsequent in vivo studies. In addition antio^,^ Jrnn^ , !DJ ^ 3SS3y were se,ected f ° r 

determinants-oT^dothelia' cells" H^r^ Z?^^ T^**™" 10 °' '""nation-specific 
selected for inhibition f7 n v v 0 sSs wnen deenT iT -nation in the mvitro assay, were also 
inhibit lymphocyte-HEV inteTicSs in Zo y« ^stnZlT* ' °' MECA " 89 fai,S to 

by 80% invivo -see betow. This Jig* £ snZ to o nd iT 9 * mUC ° Sa ' Peyer ' S patChes 
motoul. dtffetf by the completely blocking antibody MECA-367 mUC ° Sa ' end ° the ' ial Ce " 

3. Inhibition of in vivo homing- 

with HBSS. Lymphocytes were £££ « ^KT^TS^^ ,,UShin 9 
standard technique (Butcher and Ford Chapter 57 in H a nLhnnl n f p 9 3 modificati ° n °f a 

Weir and Herzenberg, Eds. 1986. 4t i EdS Btockwe^gjin^ l^g 5 ^ ,mm "™'"^ Vbl. 2. 
100 Ci/m, sodium chromate ^O^TZ/SSS I^E^^TZ*^™ 
every 10-15 minutes at 37-C in DMEM (Gibco) supplemented w?th 20 mM mppcc '.T m ' XmS 
After labeling, the cells were centrifuged through a layer oTfcs and wf iZ J I " nd 5% FCS " 
injection into animals. V ' and washed tw,ce wi,n H BSS prior to 

doses were given,, .n some experiment. mi« fec^^tSv ? a " Wbody Herm ^^ d -9 
day before the assay, and the second. 4 nour?bSo^e^o,^ ^tol^VT*,' "* bein ° 006 
mice received one antibody injection 4 hours before SSS^^l^^n^ experiments, 
cells bearing 385.000 cpm -Cr were delivered in vT^Zn i^ ? ? *° P*" 
admm.stration of cells. anima.s were euthanized?^ organs we 15°^ T *T 
local.zat.on mto the various tissues were determined by quantitative If each ' ymphOCy,e 
Packard gamma counter. "icung me or in each organ on a 

The results are presented in Table 3. MECA-367 and MECA-flP ~. 
extravasation into mucosal Peyer's patches and MECA-79 inhihifc . K 6 V ' nh,blt ^P^yle 

lymph nodes. Paicnes, ana MECA-79 mh.b.ts lymphocyte localization to peripheral 
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Table 3 







In Vivo Blockade of Homing Organ 


5 


Antibody Treatment 


Peripheral Lymph Node* 


Mucosal Peyer's Patches 


Spleen 


10 


Media Control 
MECA-367 
MECA-89 
MECA-79 


11.500 i 3545-cpm 
10,224 i 1041 cpm (89)- 
11,107 i 370 (97) 
5743 i 524 (50) 


5468 ± 477 
181136(3) 
1114 1 98 (20) 
5028 i 1 669 (92) 


117,579 i 16.179 
122,940 i 16.543 (104) 
109.598 i 9521 (93) 
139.709 i 12.894 (119) 



* axillary, brachial, inguinal 

- mean i SE of cpm localized in organ 1 hour after injection of labeled lymphocytes 

- localization as percent of control cells 
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4 Identification of Endotheli al Cell Antigen Defined by Antibodies MECA-367 and MECA-89 : Mesenteric 
nodes from ten 12-week old Balb-c mice were minced and most lymphocytes were flushed away from 
stromal tissue by flushing with HBSS over a wire mesh. The crude stromal preparation was suspended in 
30 ml and stromal tissue allowed to settle to further separate stroma from lymphocytes. The stromal 
preparation was washed once with HBSS and pelleted by centrifugation at 250 g for 7 minutes. The 
crude stromal isolate was lysed by addition of 10 ml of Tris lysis buffer (TLB; 2% NP-40 150 mM 
sodium chloride, 1 mM MgCb. 0.02% NaN 3 , and 1% aprotinin, 1% leupeptin.' 1% pepstatin, 1 mM 
PMSF. and 20 mM Tris-HCI pH 8.0), and incubated 90 minutes on ice. The lysate was then clarified by 
centrifugation for 15 minutes at 100,000 g. 
Affinity columns were produced by conjugating MECA-367 antibody or control rat lgG2a (Hermes-1 of 
irrelevant specificity) antibody at 1.5 mg antibodies/ml packed beads to CNBr-activated Sepharose® 4B 
beads per the manufacturers directions (Pharmacia, Sweden). The clarified lymph node stromal lysate was 
sequentially applied to 1 ml control antibody and 1 ml specific MECA-367 antibody columns at room 
temperature and 1 ml'minute. Both columns were washed extensively in wash buffer (0.1% NP-40, 500 mM 
NaCI. 50 mM Tris-HCI pH 7.4, 1% leupeptin, 1% pepstatin. 1% aprotinin, and 1 mM PMSF) and separately 
eluted with 0.2 M acetic acid. 500 mM sodium chloride, 0.1% NP-40 solution. Ten fractions of 600 ul were 
collected, the pH was measured by standard pH paper and 1 M Tris-HCI. pH 8.0 was added to neutralize 
each fraction. Fractions 2-5 were pooled and concentrated by centrifugation with Centricon 10 microconcen- 
trators (Amicon) to 200 ul. The eluate from the MECA-367 antibody column but not the control column 
contained the mucosa-specific endothelial determinant, as demonstrated by immunoblot analyses. Briefly, 2 
ul of the concentrated eluates were applied to nitrocellulose paper (Bio-Rad Transplot) and allowed to dry 
The nitrocellulose was blocked by incubation with 10% horse serum in TBST (10 mM Tris-HCI pH 7 4 150 
mM NaCI, 0.5% Tween®-20) for 30 minutes at room temperature. The nitrocellulose blots were then 
incubated at room temperature for 30 minutes with 100 ug/ml MECA-367 in TBST (or with control antibody 
Hermes-1), washed 3 times for 10 minutes each in TBST at room temperature, and incubated in second- 
stage indicator antibody, alkaline phosphatase-conjugated goat anti-rat IgG (Sigma, Catalog # A-9645) at 
1:200 for 30 minutes at room temperature with gentle shaking. The blots were washed 3 times as above 
and were developed by addition of AP substrate solution (100 mM Tris-HCI pH 9.5. 100 mM sodium 
chloride. 5 mM MgCI 2 containing 33 ul NBT (nitro blue tetrazolium, 50 mg/ml 70% dimethyl formamide) 
and 16.5 ul BCIP (5-bromo-4-chloro-3-indolyl phosphate, .50 mg/ml dimethyl formamide) per 5 ml solution) 
The reaction was terminated after 30 minutes by. addition of 20 mM Tris-HCI, pH 7.4 and 5 mM EDTA. The 
eluate of the MECA-367 column, but not the control column contained material immunoreactive with MECA- 
367. This specific eluate also reacted with MECA-89, demonstrating that the MECA-367 antigen also bears 
the MECA-89 epitope. The control antibody Hermes-1 gave no signal in the immunoblot analyses of control 
or specific antibody column eluates. 

Western analyses, using sodium dodecyl sulfatepolyacrylamide gel electrophoresis (SOS-PAGE) and 
immunoblotting analysis were carried cut to identify the molecular weight of the MECA-367 antigen. Fifty ul 
of the concentrated eluates from the control or specific antibody columns were mixed with an equal volume 
of Laemmli sample buffer (Laemmli, 1970. Nature 227:680) and applied to a 8% SDS-PAGE gel and 
electrophoresed under reducing conditions. The gel contents were then transferred electrophoretically to 
nitrocellulose (by electroblotting using a Bio-Rad Transblot apparatus in the presence of a glycine methanol 
buffer as described by the manufacturer). The antigen was detected by immunologic analysis as described 
above for immunoblot analysis: first-stage antibody (MECA-367, or in control gel transfers Hermes-1) was 
incubated with nitrocellulose blots at 100 ug ml in 20 ml TBST at room temperature for 30 minutes The 
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filters were washed, exposed to second-stage antibody, and developed by the addition of AP substrate 
solution (see above). The procedure revealed the MECA-367 antigen to be a molecule of 58-69 kD apparent 
molecular weight under these conditions of electrophoresis. MECA-89 reacted with- the same band 
confirming that the MECA-89 and MECA-367 epitopes are on the same mucosa-specific endothelial cell 
5 molecule. 

Example 2 

Production of Antibodies Against Human Endothelial Cells Involved in Lymphocyte Traffic : The same 
to techniques are applicable to the production of antibodies to human endothelial cells involved in lymphocyte 
traffic. Two examples illustrate this point: First, monoclonal antibody MECA-79, described above and 
originally isolated as defining mouse lymph node high endothelial molecules for lymphocyte binding. ..as 
been found to cross-react antigenically and functionally (by binding to lymph node HEV and blocking 
lymphocyte binding to HEV) with human HEV. Secondly, a monoclonal antibody specific for human HEV, 
75 HECA-452. has been produced by immunizing rats with crude stromal preparations of human tonsils, using 
procedures paralleling those described in the foregoing examples. 

Production of Monoclonal Antibody HECA-452, Specific for Human HEV 

20 As a source for lymphoid tissue rich in HEV, tonsillectomy specimens were obtained through the 
Department of Pathology, Stanford University Medical Center. Fresh or stored frozen tissues were trimmed 
into pieces of about 0.5 cm 3 and were squeezed on metal gauze under frequent flushing with RPMI 1640 
medium (from Gibco; containing 20 mM HEPES, pH 7.3) to remove lymphocytes. Stromal remnants left on 
top of the screen were collected, and were homogenized in PBS in a ground glass homogenizer routinely 

25 used for preparing cell suspensions from lymphoid organs. The homogenate was centrifuged (200 xg, 10 
minutes at 4*C) and the pellet thoroughly mixed with Freund's adjuvant in a 1:1 ratio (final volume 1 ml), 
and used for immunization. 

Three-to-four month old Wistar rats were immunized with 1 ml of the stromal preparation of tonsil (0.5 
cm 3 /rat) in complete Freund's adjuvant intraperitoneal^. About 3-4 weeks later the rats were boosted i.p. 

30 with a stromal preparation of tonsil in incomplete Freund's adjuvant. 

Four days after boosting, rat spleen cells were fused with Sp2/0 mouse myeloma cells as above. 
Supernatants were screened for reactivity with HEV in frozen sections of human tonsil tissue by the 
immunoperoxidase -technique described above. The hybridoma producing the HECA-452 antibody was 
subcloned by limiting dilution and expanded. 

35 In immunoperoxidase staining of sections of lymphoid organs the HECA-452 antibody clearly stained all 
HEV observed in tonsils, lymph nodes, and gut-associated lymphoid tissue (GALT). The antibody was 
highly selective for the endothelium of HEV, staining the high endothelium intensely. In most studies, no 
other vessels were stained. In occasional hyperplastic tonsils, -however, weak reactivity was observed with 
small venules around the periphery of organized lymphoid accumulations. The antibody exhibited no 

40 reactivity with the endothelium of capillaries, arterioles, or larger veins in lymphoid tissues, and failed to 
stain any vessel in thymus and spleen, lymphoid organs lacking functional HEV. 

In addition to high endothelium. HECA-452 also stained a small population of cells scattered primarily 
within the T cell areas in lymphoid organs and also in the red pulp of the spleen. These cells were more or 
less round, mononuclear with an eccentric nucleus, and larger than most lymphocytes. Double staining of 

45 sections immunohistologically with HECA-452 and histochemically with acid phosphatase demonstrated that 
these cells are weakly acid phosphatase positive. From these data it is most likely that the cells belong to 
the lineage of monocytic cells. 

HECA-452 + vessels were absent in sections of numerous normal non-lymphoid tissue specimens, 
except in the setting of dense infiltration by chronic inflammatory cells, especially lymphocytes. 

so The utility of the invention is in the control of inflammatory and immune responses in tissues or organs 
of the body. In particular, the utility of the present invention is in the ability to inhibit inflammatory and 
immune responses selectively in particular target organs or tissue by specifically interfering with leukocyte 
entry into the target organ or tissue. The invention avoids the nonspecific generalized suppression c.f 
immune responses currently induced by immunosuppressive therapeutic regimens, and therefore offers a 

55 preferred mode of treatment for localized diseases in which immune and inflammatory reactivities contribute 
to pathology. 

The following cell lines were deposited with the American Type Culture Collection, Rockville, Maryland. 
20852 (ATCC). These deposits were made under the provisions of the Budapest Treaty on the International 
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Recognition of the Deposit of Microorganisms for purposes of Patent Procedure and the Regulations 
thereunder (Budapest Treaty). This assures maintenance of a viable, culture for 30 years from the date of 
deposit. The cell lines will be made available by ATCC under the terms of the Budapest Treaty and subject 
to an agreement between applicant and ATCC that assures unrestricted availability upon issuance of the 
pert.nent U.S. patent. Availability of the deposited cell lines is not to be construed as a license to practice 
the mvent-on ,n contravention of the rights granted under the authority of any government in accordance 
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Cell Line 


ATCC No. 


Deposit Date 


MECA 367 
MECA 79 


HB9478 
HB9479 


10 July 1987 
10 July 1987 
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5. 



An antibody capable of inhibiting the. binding of leukocytes to endothelial cells which binds tissue- 
specific endothelial cell surface antigen having a molecular weight of 58.000-69,000 daltons in reduced 
form as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). 

The antibody of claim 1 wherein the endotheiial cell is derived from differentiated tissue comprisina 
mucosal lymphoid tissue or peripheral lymph node tissue. comprising 

An antibody according to claim 1 or 2 which is a monoclonal antibody. 

An antibody according to claim 3 which is a monoclonal antibody selected from the orouo consistinn „f 

^TmIST TT ? ybri r a ' ine haVi " 9 deP ° Sit -cession 6 nLX°r;cC 9 HB 

ATCC hb<IS T f T " T ^ hybrid ° ma Ce " Nne h3Vin 9 ,he de ? osit "'cession number 
ATCC HB 9479 or a functional equivalent thereof. 

An antibody according to any one of the preceding claims wherein the leukocytes are selected from the 
group consisting of lymphocytes, monocytes, and neutrophils. 

A continuous cell line capable of producing a monoclonal antibody as claimed in any one of the 
preceding claims which cell line consists essentially of a fused cell hybrid of: 

(a) a cell that produces said antibody; and. 

(b) a myeloma cell that produces homogenous immunoglobulin in the hybrid. 

A purified endothelial cell surface protein which has: 

(a) a molecular weight of 58.000-69,000 daltons in reduced form as determined by sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE); and uoaecyi 

(b) expresses a tissue-specific antigenic determinant capable of blocking lymphocyte homing in vivo 
upon form.ng a complex with an antibody as claimed in any one of claims 1 to 5. 

a ZtZT surface protein of c,aim 7 which is iso,ated from mucosai *~ 

9. Use of the antibody claimed in any one of claims 1 to 5 for the manufacture of a composition useful for 
treating an ind.v.dual to control a disease associated with leukocyte extravasation. 

Patentanspruche 



7. 



1. 



Antikorper. der in der Lage ist. die Bindung von Leukozyten an Endothelzellen zu inhibieren welcher 
e,n gewebsspezifisches Endothelzelloberflachenantigen mil einem Molekulargewicht von 58 000 69 
000 Dalton in reduzierter Form nach Bestimmung mittels der Natriumdodecylsulfat-Polyacrylamidgel- 
Elektrophorese (SDS-PAGE) bindet. ywmiogei 



13 



10 



EP 0 303 463 B1 

2. Antikorper nach Anspruch 1, wobei die Endothelzelle von diffiere'nziertem Gewebe abgeleitet ist 
umfassend mukosales lymphoides Gewebe Oder peripheres Lymphknotengewebe. 

3. Antikorper nach Anspruch 1 Oder 2, welcher ein monoklonaler Antikorper ist. 

4. Antikorper nach Anspruch 3. welcher ein monoklonaler Antikorper ist, der aus der Gruppe ausgewahlt 
wird, die aus von der Hybridomzellinie mit der Hinterlegungsnummer ATCC HB 9478 erhaltlichem 
MECA-367 und der aus von der Hybridomzellinie mit der Hinterlegungsnummer ATCC HB 9479 
erhaltlichem MECA-79 Oder einem funktionellen Equivalent davon besteht. 

5. Antikorper nach mindestens einem der vorangehenden Anspruche. worin die Leukozyten aus der aus 
Lymphozyten, Monozyten und Neutrophilen bestehenden Gruppe ausgewahlt werden. 

6. Kontinuierliche Zellinie, die zur Produktion eines monoklonalen Antikorpers gemaG mindestens einem 
75 der vorhergehenden Anspruche in der Lage ist, wobei die Zellinie im wesentlichen aus einem 

fusioniertem Zelihybrid von: 

(a) einer Zelle, die den Antikorper produziert; und 

(b) einer Myelomzelle! die homogenes immunglobulin im Hybrid produziert 
besteht. 

20 

7. Gereinigtes EndothelzeNoberflachenprotein, welches: 

(a) ein Molekulargewicht von 58 000 - 69 000 Dalton in reduzierter Form nach Bestimmung mittels 
der Natriumdodecylsulfat-Polyacrylamidgel-Elektrophorese (SDS-PAGE) besitzt; und 

(b) eine gewebsspezifische, antigene Determinante exprimiert, die in der Lage, ist, durch Bildung 
25 eines Komptexes mit einem Antikorper nach mindestens einem der Anspruche 1 bis 5 das 

Lymphozyt- w Homing» in vivo zu blockieren. 

8. Gereinigtes Endothelzelloberflachenprotein nach Anspruch 7, welches aus mukosales lymphoides 
Gewebe Oder peripheren Lymphknoten isoliert wird. 



30 



9- Verwendung des Antikorpers nach mindestens einem der Anspruche 1 bis 5 fur die Herstellung einer 
Zusammensetzung, die fur die Behandlung eines Individuums anwendbar ist, urn eine Krankheit unter 
Kontrolle zu bringen, die mit einer Leukozytenextravasation assoziiert ist: 

35 Revendicatlons 

1. Anticorps capable d'inhiber I'attachement des leucocytes aux cellules endothelials, qui se lie a un 
antigene tissulaire specifique. present k la surface de cellules endothelials, ayant un"poids moleculaire 
de 58 000-69 000 daltons, sous forme r«§duite tel que determine par electrophorese sur gel de 

40 polyacrylamide - dodecylsulfate de sodium (SDS-PAGE). 

2. Anticorps selon la revendication 1, dans lequel la cellule endothelial derive d'un tissu differencie, 
comprenant un tissu de muqueuse lymphoVde ou un tissu de ganglions lymphatiques peripheriques. 

45 3. Anticorps selon la revendication 1 ou 2, qui est un anticorps monoclonal. 

4. Anticorps selon la revendication 3, qui est un anticorps monoclonal choisi dans le groupe constitue de 
MECA-367 qui peut etre obtenu a partir de la lignee cetlulaire d'hybridomes portant le numero de 
depot ATCC HB 9478 et de MECA-79 qui peut etre obtenu a partir de la lignSe cellulaire d'hybridomes 

so portant le numero de depot ATCC HB 9479 ou un equivalent fonctionnel de ceux-ci. 

5. Anticorps selon I'une quelconque des revendications precedentes. ou les leucocytes sont choisis dans 
le groupe constitu§ des lymphocytes, des monocytes et des neutrophiles. 

55 6. Lignee de cellules immortalisees capable de produire un anticorps monoclonal tel que revendique dans 
Pune quelconque des revendications precedentes, lignee cellulaire formee essentiellement d'un hybride 
de cellules fusionnees a partir de : 

(a) une cellule qui produit ledit anticorps ; et 
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(b) une cellule de myelome qui produit une ihnmunoglobuline homogene dans I'hybride 

Proteine de surface cellulaire endotheliale purifiee qui : 

(a) a un poids moleculaire de 58 000-69 000 daltons, sous forme redufte tel que determine par 
electrophorese sur gel de polyacrylamide -dodecylsulfate de sodium (SDS-PAGE) ; et 

(b) exprime un determinant antigenique specifique d'un tissu; capable de bloquer le homing des 
lymphocytes in vivo par formation d'un complexe avec un anticorps tel que revendique dans Tune 
quelconque des revendications 1 h 5. 

Proteine de surface cellulaire endotheliale purifiee. selon la revendication 7, isolee a partir d f un tissu de 
muqueuse lymphoVde ou de ganglions lymphatiques peripheriques. 

9. Utilisation de Tanticorps revendiqu^ dans Tune quelconque des revendications 1 a 5 pour la preparation 
d'une composition utilisable pour le traitement d'un individu afin de controler une maladie associ^e a 
is Textravasation des leucocytes. 
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